Lysine epsilon-aminotransferase, the initial enzyme of cephalosporin biosynthesis in actinomycetes.
Streptomyces clavuligerus, Streptomyces lipmanii and Nocardia (formerly Streptomyces) lactamdurans are Gram-positive mycelial bacteria that produce medically important beta-lactam antibiotics (penicillins and cephalosporins including cephamycins) that are synthesized through a series of reactions starting from lysine, cysteine and valine. L-lysine epsilon-aminotransferase (LAT) is the initial enzyme in the two-step conversion of L-lysine to L-alpha-aminoadipic acid, a specific precursor of all penicillins and cephalosporins. Whereas S. clavuligerus uses LAT for cephalosporin production, it uses the cadaverine pathway for catabolism when lysine is the nitrogen source for growth. Although the cadaverine path is present in all examined streptomycetes, the LAT pathway appears to exist only in beta-lactam-producing strains. Genetically increasing the level of LAT enhances the production of cephamycin. LAT is the key rate-limiting enzyme in cephalosporin biosynthesis in S. clavuligerus strain NRRL 3585. This review will summarize information on this important enzyme.